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1ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

K‹Diu

�i+¥glfhG- ´iX´Qyh Pšy- Áy Hh£f6v) �ZQfh Qrj¤�‰) FtVh�jZG� bg8�gh<� 

QjkkhG¤�j fhX]khf Qrjkil�jZ-� Qk<�� �it Y�®ghXhj ´g¤-ft� .iZahG gl) 

ifah6ikæjik k‰:� jXk‰Z gl) f£LkhG� 0�aitf6� [8 fhX­fVhf Pik�jZG� �t‰¿š 

9‰gL� Á:Á: g*-ft�  Zšft� ´çršft Pšy- [£ilfiV Yëjhf rç brk- ´lyh�.

j§fV- gl)fëš 9‰gL� Á:Á: g*-fiV jh§fVhfQt rçbrka Fj�tQj ��j gæ‰Á ifba£Rj 

QHhvfkh)��

gy ¨Gt®f6v) j§fV- gl)fiV rçbrka �ZikahG g­ahV®ft �il¥g�šiy Pšy- �Zikahf 

gl) f£L� �l¤�‰) gl�iG bfh©L bršy �ay´šiy� �-QghjZ ¨Gt®f6vfhf ��j gæ‰Á 

ifba£Rš Á:Á: g*-ft Y‰g£lhš Y¥gR rçbrkt- Yjgij g‰¿ bjëthf brk.iZ ´Vvf¤-lj 

bfhLvf¥g£LtV-�

�i+gl�iG rçbrkt�š FtV bgh-thG rthšft:
• fl‰fiXfëš jXk‰Z �a§) ®iyæš �l¥g-;
• jtZhG Hh® Å³i+fiV (FRP)  gajgL¤-jš;
• .iZa‰Z Qk<iZ g�v)� .iZft;
• j°k°j .jbGwrçvif k‰:� gh-fh¥¼ jt:jš;
• 0g¤jhG k‰:� Yë�š ¢¥g‰Zv7Ra bgh8£fiV it¥gj‰fhG Qgh-khG �ltr�æjik;  k‰:�

• Py£wÁakhf fµ�fiV btëæš QghLjš�

��j gæ‰Á ifbalhG-� j)�j QHX§fëš gl�iG gXhkç¤jš k‰:� Á:Á: g*-fiV FlGRahf 

rçbrktjj By� gl�j 0�£fhy¤ij §£Rvf��� Qk<� gh-fh¥ghf fl³š ga]� brka�� Fj��Z-� 
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F R P

f©zhoæiH

miy beŒjš

ghèa°l® ÃÁ‹
(bghJthf glF f£l 

ga‹gL¤j¥gLtJ)

 Ïju ÃÁ‹fŸ

vgh¡Á
(mÂf tèik k‰W« 

mÂf ÃÁ‹ 
j‹ik bfh©lJ)

éidby°l®
(Ú® CLUthkš jL¥gJ, 

Ïit jL¥òRtuhf 
ga‹gL¤j¥gL»wJ)

ÃÁ‹

J©Lfshf eW¡f¥g£l
ÏiH ghŒ

gyÂir ÏiHfŸ

Âir tèikia 
T£l¡Toa ÏiyfŸ

2. br¿ñ£l¥g£l f©zhoæiH be»ê v‹whš v‹d?

f©]hRæi+ia [8 �Áj By� br¿»£l¥g£lhš P- t<thG k‰:� 

[8 �lkhG bkš³a �i+ jflhf kh:�Z-� 

FRP [8 t<thG bgh8t� §R¤- Fi+vf 7Ra-� k³thG-� Yil 

)iZ�j-� Qk<� �it gl) jahçvf ¯fw ÁZ�j-�

f©zho ÏiH ghf§fë‹ mik¥ò
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gGJgh®¡F« gâ¡fhd _y¥bghU£fë‹ g£oaš

t. v© bga® bghUë‹ gl« ga‹

1 . gh³a�l® gh³k® 

�Áj

jahç¥¼ k‰:� 

)*k� 0�at‰¿j 

rhj¿js .¤�iXia 

rçgh®¤jš

bghJthd gGJ

nrä¥ò ifnaL

bt¥gãiy 0C thœehŸ fhy«

1 8 - 2 5 6  khj§fŸ

2 5 - 3 2 4 - 5  khj§fŸ

> 3 2 3  khj§fŸ

2 . t‹ikah¡»  -  M E K P 
(bk¤�š Y¤�š 

�Qlhj bgXhavirL)

ÃÁDl‹ nr®¤J ga‹gL¤j nt©L«

3 . Tœk ó¢R

jahç¥¼ k‰:� )*k� 

0�at‰¿j rhj¿js 

.¤�iXia rçgh®¤jš

btë¥òw nk‰gu¥ò gGJ¡fhf

4 . bkGF nk‰òw¤Âš ó¢R brŒa ga‹gL¤JtJ
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5 . �ilªj �Xt fiX¥ghj Qk<iZfiV [£Ltj‰) .jG® Qk‰gX¥¼fiV 5¤j� 

brktj‰) gajgL¤-t-

6 . ´iGby�l® §® k‰:� Qt�bgh8£ft FtQV &L8thkš 

jL¥gj‰) gajgL�Z-� Qk<� [8 jL¥¼ 

5tXhf Yçbgh8t k‰:� gl) 7L 0�at‰¿š 

brašgL�Z-�

7 . YghavÁ �Áj P�f gir�R¥¼ jjik bfh©l-� f£LkhG� 

Pšy- g*-gh®v)�Qgh- P�f t³ik Qjit¥gL� 

�l§fëš gajgL¤j¥ggL�Z-

8 . Piy ´çiræš brkj 

�i+ghk jXw rhj¿js 

.¤�iXia rçgh®vf��

r£l§ft k‰:� rX§ft t³ikahf �8vf 

gajgL�Z-�

9 . �i+¥ghk -©Lft

jXwrhj:ft .¤�iXia 

rçgh®vf��

bgh-thG Qrj§fiV rçbrka gajgL¤j¥gL�Z-�

RESIN
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3. FRP (eh®üèiH) bghU£fis ifahSjš

• �it 1ça[ë� fh‰: k‰:� ki+fë³8�- 

gh-fh¤-v bfhtV Fj��Z-�

• Y¥Qgh*-� bgh8£fëj jX� k‰:� jahç¥¼ 

HhiV 0k� brka Qt©L��

• f©]hRæi+fiV 5¤jkhf�� k‰:� 

�X¥gj¯j¿ Fy®®iyæ<� it¤-vbfhtV 

Qt©L��

• PiG¤- tifahG gh³a�l® bgh8£fiV�� 

)ë®�j k‰:� �8£liZæš it¤-v bfhtV 

Qt©L��

• gajgL¤-tj‰) .jG® 7sk ½w5 k‰:� �Áj 

0�a �X©L� rçahG ´�j¤�š fy�-tVjh 

YG gh®vf Qt©L�� rçahG fyit.iZia 

gajgL¤j Qt©L��

• �Áj Bykhf ´iG¾v�æiG Hj: fy�- 

bfhtV Qt©L��

v¢rç¡if: t‹ikah¡» k‰W« éidô¡» M»a 

Ïu©ilÍ« jå¤jåahf mil¤J it¡f nt©L«.
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4. gGJ rçgh®¡Fäl«

• g­¼ç�� �lkhG- 1ça [ë� fh‰:� ki+� k© 

k‰:� khÁj¿ Àkikahf �8vf Qt©L��

• YëikahG 7lhX� Qgh-khG-� jh®¥ghkft bfh©L 

j‰fh³f 7lhX.� Pik¤-v bfhtVyh��

• FRP -  bgh8£f6lj Qtiygh®v)�Qgh- f£lakhf 

gh-fh¥¼ ftr 0ilfiV P­a Qt©L��
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5. fUéfŸ

• -hçiffiV gajgL¤� 7sk ½w5 k‰:� gh³a�l® �Áj 

0�at‰iZ �vf£lhG Biyfë<� Yëjhf ½ryh��

• �Áj k‰:� �ilçQG fiXriy ½r gajgL� btrQt: 

PV´yhG F8iVft.
• fh‰: )¯µfiV Pf‰Z Fj�� Á¿a F8iVft.  
• Qrjkil�j FRP -'v)fiV �i+¤- rçbrka Fj�� 

�a��X�.
• 4 0  0� H�g® Pšy- Pj‰)Qk‰g£l F¥¼ fh�j� k‰:� 

• PiXv)� j£il �a��X¤ij bfh©L Qk<iZæiG 

rçbrkjš�
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6. nrjkilªj gFÂæ‹ kÂ¥ÕL k‰W« rçbrŒÍ« têfŸ

�i+¥ gl�j g*-fiV rçbrktj‰) .jG®� 

gl�š .‰g£LtV g*�j tif k‰:� YjGhš 

g*- Pil�j- YG P¿��8vf Qt©L��

Qk<iZ �i+  FlGRahf �ç�- t8jš� btR¥¼ft 

�P� �V�ft� bgh8£ft bgh§)jš� PR¥¼Z k‰:� 

Qk‰¼Z Qrj�� f£LkhG¤�j P*¤j g* k‰:� 

rr»LgXtš �§® &L8tš� 0�ait g*-fëj 

tiffVh)��  

nkYiw ÏiH ÃçªJ tUjš

• gl) 7Lfëš §® &L8t- [8 fhX]��

• §® &L8t- �Á°j jjikia 

gh�v)��

• �it Qk<iZfëj PLv)w 5t®fëj 

�i]¥¼ jjikia gh�v�Z-� Qk<�� 

�jGhš Pit [rbth8 PLvfhf 

�ça�� thk¥¼tV-�

• g*jil�j g)�fiV Pf‰¿ gl�iG 

rçbrka Qt©L��
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bfh¥gëfŸ

• )¯µft k‰:� btR¥¼ft 0�ait §® k‰:� fh‰: -ëfëGhš 

F8th� bfh¥gëfVhf kh:�jZ-�

• �rtif bfh¥gëft §çš gL�Qgh- btR¤- Fil�jZG.
• �rtif btR¥¼ft §iX gl�‰) FtQV bršy tµtif brk�jZG

• FlGRahf rçbrktjj By� gl) Qk<� g*jiltij j´®vfyh��

• g*jil�j g)�fiV Pf‰¿´£L ¼�ajhf 7sk ½w5 PR¥gjj By� 

gl)v) t< Qr®vfyh��
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bto¥òfŸ

• fh‰: k‰:� Qk‰¼Z P*¤j¤�j fhX]khf 7Lfëš �h u l l ) 
btR¥¼ft fh]¥glyh��

• Qrj� Á¿aV´š �8v)�QghQj gl�iG rçbrktjGhš gl�j 

®iy¥¼¤jjikia P�fçvfyh�.
• ��j btR¥¼fiV j´®vf PiG¤- g)�fë<� f©]hRæi+ 

ghkæiG [£R gajgL¤-t- Hj:�



1 1ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

mL¡FfŸ ÃçªJ tUjš

• f©]hRæi+æj ´ç¥¼fëš bjhl®wÁahf 1ça [ë 

gLtjhš Pit PLv)fVhf �ç�- t8�jZG.
• �jj ´iVthf Qk<iZft PLvfLvfhf �ç�- ´L�jZG� 

�jiG Qk<iZ �ç� Yj�QZh�.
• �jiG j´®vf j‰fh³f ®+‰7l� Pšy- jh®ghia Qgh®it 

Qghš Pik¤- fh¤-vbfhtV Qt©L��
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ru« k‰W« r£lf§fëš V‰gL« ghÂ¥òfŸ

• PjZhl gajgh£RGhš r£l� k‰:� rX§fëš 9‰gL� QjkkhG¤ij �Grç gXkhçvf Qt©L��

• ):v) r£l§f6v)t rX¤�iG bgh-khG tiX 0+khf F£br<¤� bgh8¤�æ8vf Qt©L�� 

(5 0  ³8�- 6 0  rjÅj«).  
• Qrjkil�j g)�fiV bt£RbaL¤- rçbrka Qt©L��

• Hhçi+ bfh©L ¨©L� tRtikvf���

r£l§ft

rhX§ft



1 3ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

nk‰òw nrj«

• PjZhl gajgh£Rj QjkkhG¤�Ghš Á:Á: 

Qrj§ft 9‰gL��

• �Grç gXhkç¥¼ k‰:� g*-gh®¤jš PtÁa��

PR ghf¤�<tV 7sk ½wÁiG 

rçbrktjj By� Á¿a 

´çršft Pšy- ÁXhk¼ft 

�šyhkš gh®¤-v bfhtVyh�.

gl)¤jV gvf5t® Qkš 

´ë��š 9‰g£LtV Qjr�

7sk ½w5 Qrj�

QjkkhG¤�Ghš 7sk ½wÁš 

nyrhd nrj«

bgh¤jš
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bgU« nrj«

• Y�jbth8 ´çrš k‰:� .¿�ft 0�ait �i+¥gl)fëš 9‰gL�Qgh- PjiG .*ikahf

Qrj¥gL¤-� YGQt �itft bg8� Qrjkh)��

• bg8� Qrj§fiV rçgh®¥gj‰) �ZikahG Qtiyah£ft Qjit¥gL�Z-�

Qk‰¼Z Qrj� r£l§fëš 9‰gL� Qrj�



1 5ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

r›ñL gutš

• §® &L8tjhš Qk<iZ k‰:� gh³a�l® �Áj 

0�ait Fil�-´L�jZG� 

• �it f8�¼të k‰:� bttiV ®Z� QghjZ 

tR´<� Qk<iZfëš fh]¥gL��

• Qrjkil�j g)�ia HjZhf Qjk¤- �Z) Fy®¤� 

Pjj ¨- 7sk ½w5 ½5tjj By� g*-fiV 

rçbrkayh��

TLfëš V‰gL« nrj« 

• Qgh-khGk‰Z jRkG‰Z Qk<iZft [8 

f£LkhG¤�j )iZglh)�� �rtif glfhG- 

rçbrktj‰) Fjf�jjšy Qk<� gh-fh¥¼ f8� 

�jiG f£lhakhf kh‰Z Qt©L��
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mG¤j¤Âdhš V‰gL« nrj«

• �i+¥gl�j f£LkhG �i]¥¼ft k‰:� �jX bgh8£fVhG ghf§fëj �i]¥¼fëGhš 

�i+¥gl�š P*¤j� 9‰gL�Z-� �jGhš �i+¥gl) t³ikæ+�-� �j¼ ´çrš ´L�Z-�

• f�g§fiV 5‰¿�tV g)�ft k‰:� �i+¥gl) .*t-� t<»£l¥gl Qt©L��

• P*¤jkhG- Yšyh ghf§f6v)� rçrkkhf gX�� tifæš Pikvf Qt©L��



1 7ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

mo¥òw¢ nrj«

• ÁXhk¥¼fëGhš P�f¥gRahG QjkkhG� 9‰gL�Z-� �jj ´iVthf ´çršft� ;£ilft k‰:� 

Hhçi+ft �ç�- ´L�jZG�

• �i+¥gl�š 7Ljyhf Hhçi+  ‰:ft [£l¥gLtjhš P�f t³ik�� k‰:� ÁXhk¥¼fiV�� 

)iZvf Fj���

• bg8�gh<� FQyhf¤�GhyhG PR¥ghf� gajgL¤j¥gL�Z-�

brašgh£odhš V‰gL« nrj«

• QjkkhG� k‰:� §iX �®v)� jjik 0�ait gl�j 0�£fhy¤ij )iZv�jZ-�

• �Grç 0k� brktjj By�� k‰Z Qjh‰Z¤�š 9‰gL� Qrj� Pšy- bg8� Qrj� 0�ait 

f©l¿a¥gL�Z-�

• gl) bjhl®�- §çš §‰gjhš gh³a�l® �i+ahG- §iX F¿i5�Z-�

• 7sk ½w5 k‰:� Qk‰¼Z ½w5 0�ait §® F¿i5tij jL¥g�šiy�

• �it gl) 7£Rj ®iy¥¼¤jjikia )iZv�Z- �� ³8�- �� t8l¤�‰)t gl�j ®iy¥¼¤jjik 

)iZ�- ´L�Z-�� Qk<� Hhçi+æš FtV §çGhš �Áj Pjj jjikia �+v�Z-�

�2š 9Zh PRghf�
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7. FRP æid rçbrŒtj‰fhd goãiyfŸ

goãiy 1: gGJ gh®¥gj‰F K‹ò

• g*jil�j g)�æiG Qk‰gvf� FtVth: �8¥� FyX itvf Qt©L��

• 7Lfëš FtV §çiG�� k‰:� Qk<iZ F¿�- t8tij�� 0Xha 

Qt©L��

• [8 jRkkhG bgh8iV bfh©L Qyrhf j£R gh®¤jhš �i+¥gl�j 

jjikia f©l¿ayh��

• Prth: j£L�Qgh- bt‰¿l� Qghš [³ t�jhš P�j kXvfy� �Zj 

)iZ�j- YG P¿a¥gL��



1 9ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

1 . �rtif g*jhG- Qk<iZæj [8 

g)�æ³8�- k‰bZh8 g)�v) 

&L8th-�

2 . 0+� � br�¨� 0f �8�jhš Pjj 

jiX¥g)� �� br�¨ 0f �8vf 

Qt©L��

3 . Qk<iZæš &L8´ .*t-� 

g*jiljš�

goãiy 2: nkYiwæš V‰gL« mo¥gil gGJfŸ

Qk<iZæj Qk‰g)�æ³8�- jiX tiX g*jil�j g)�æiG 

)¿¤- itvf Qt©L��

g*jil�j-
1

2

3

Qk<iZ

 s ghf� g*jila´šiy

1 : 2 0

1 : 2 0

5  m m
5  m m

1 0 0  m m1 0 0  m m

1 0  m m

1 0 0  m m1 0 0  m m

7L ;L

Qrjkil�j 

�l¤ij )¿¤jš
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goãiy 3: gGJgh®¥gj‰F jah® brŒjš

• g*jil�j g)�ia Pil¥gj‰) .j P�j 

g)�ia ryit fiXriy bfh©L 5¤j� 

brka Qt©L��

• Prth: brk��Qgh- Y©b]k� �X¥g® 

k‰:� kh5ft §vf¥gL��

goãiy 4: ÏiH¤jš mšyJ njŒ¤jš

• .j³š �� � H�g® F¥¼fh�j� bfh©L 

bjhl§f Qt©L�� �- g*jil�j Pšy- 

brhXbrhX¥ghG g)�fiV §v)��

• Pjj �jG® Á¿a F¥¼ fh�j� ���� � ���� 

bfh©L Qjk¤- Qk<� P¥g)�æiG 

rkgL¤j Qt©L��

• Qk<� ifaht Qjk¥ghj Pšy- j£il tRt 

Qjk¥ghj bfh©L Qjkvf Qt©L��

• gi+a Pšy- g*jil�j g)�ft� gi+a 

�Ájft §§)� tiX Qjkvf Qt©L�� �it 

f©]hRæi+ bjç��tiX bjhlX Qt©L��

ryit 

fiXrš

D e -
G r e a se



2 1ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

goãiy 5: eh® üèiH

• -©LfVhf bt£l¥g£l ghk �i+ft Yëa 

g*-fiV rçbrka gajgL¤j¥gL�Z-�

• g*- gh®v)� Qgh- Pjj [rbth8 

PLv�j PVit��  µ8�- Qk‰ghf� 

tiX P�fçvf���

• ):fyhG ´ë�¼ g)�fëš ghk 

-©LfiV -�¼fëj¿ bt£R rç brka 

Qt©L��

goãiy 6: t‹ikah¡»

• )+š QghjZ PVit tjikahv�aiG 

&‰¿ PVvf gajgL¤j¥gL�Z-�
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eilKiw F¿¥òfŸ

• tjikahv�ia PV´l ¯f Yëa tµ� [8 

bkš³a Åš QghjZ �8�¼ f��ia YL¤- 

Ft(i+¤- YL¤- gh®¤- bjç�- bfhtVyh��

• [8 )Litæj BR � ¯š³ tjikahv� 

bfhtVV� bfh©l-� �j‰) ��� �Xh� �Áj 

Qr®¤- fyvf Qt©L��

• �jiG HjZhf fyvf Qt©L��



2 3ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

goãiy 7: ÃÁ‹ k‰W« t‹ikah¡»æid fy¥gJ

• tjikahv� k‰:� �Á°j rçahG fyit 

´�jkhG-  Q+ bfhLvf¥g£LtV-�

1  � 2  �

�Áj
1  � 

f©]hR 

�i+

�Áj

3  � Qk<iZ

�Áj ½  �Qyh 1  �Qyh 5  �Qyh

tjikahv� 5  ¯ ³£l® 1 0  ¯ ³£l® 5 0  ¯ ³£l®

=  5 0 0  ¯ =  1 / 2  ³£l®

=  5  ¯ ³£l®

F¿¥ò: ehçiH k‰W« ÃÁ‹

• �-jhj rçahG fyit gh³a�l® 

�Áj k‰:� Hhçi+

• FjhX]khf ����� Hhçi+ 

ghkv) � ��� gh³a�l® �Áj 

Qjit¥gL�Z-�
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goãiy 8: ÃÁå‹ ga‹ghLfŸ

• Hhçi+ ghkæiG [£Ltj‰) 

.j [8 �Áj ½w5 bfhLvf¥gl 

Qt©L��

• �Á°j k‰bZh8 ½w5 Hhçi+ 

ghæj ¨- bfhLvf Qt©L��



2 5ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

+  4 %  bk*) +  2 %  M E K P =  Qkš ½w5

7sk 

½w5

goãiy 9: ÃÁ‹ k‰W« ehçiH mL¡Ffis x‹whf 

Ïiz¤jš

• [8 FQyhf F8iVahG- fh‰: )¯µfiV 

Pf‰Z��� �Áj k‰:� Hhçi+ ghæj 

PLv)fiV 58vf�� gajgL¤j¥gL�Z-�

goãiy 10: nk‰ó¢R jahç¤jš

• gl¤�š fh£l¥g£LtV rj�j¤�š 7sk ½w5� 

ghXa�j bk*) k‰:� tjikahv� 0�a 

BjiZ�� fy�- Qk‰½wÁiG jahçvfyh��

• � �� 7s ½w5 �� �Xh� bk*) k‰:� �� 

�Xh� tjikahv� �bkh¤j¤�š f£Qlhj 

bgXhairL �M E K P� Qjit¥gL�Z-�

• Qk‰½wÁš [8 t©] ®Z¯ Qr®¤-� 

gajgL¤jyh��

7sk ½w5 1 0 0 0  �Xh� 5  �Qyh 1 0  �Qyh

W a x 4 0  �Xh� 2 0 0  �Xh� 4 0 0  �Xh�

bk*) 2 0  �Xh� 1 0 0  �Xh� 2 0 0  �Xh�



2 6

goãiy 11: nk‰¥ó¢R

• g*-gh®vf¥g£l Qk<iZ ¨- [8 Qk‰¥½w5 ½r 

Qt©L��

• Qkš½wÁš bk*�j QHhvfkhG- rçahG 

tjikahv� k‰:� bkjikahf ½w5 0�at‰iZ 

F:� brktjh)��

goãiy 12: nk‰gu¥ò gâia ãiwÎ brŒjš

• bkjikahG F¥¼ fh�j� bfh©L Qjk¤- 

¯8-thf gVgV¥ghf ¯j'� tifæš Qk‰gX¥ig 

jah® brka Qt©L��



2 7ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

8. FRP æid rçbrŒÍ« KiwfŸ k‰W« cjhuz§fŸ

kæçi+ .¿� k‰:� Qkhkjš

• Fë Pšy- 0­ia bfh©L bkš³a kæçi+ .¿it bgçajhvf���

• gtVkhG- 7sk ½wÁiG &L8´ PRtiX btë¥gL¤-� PV�v) 0+khf �8vf Qt©L��

• [8 Á¿aV� �ÁiG brašgL¤-� tifæš jah® ®iyæš it¤-v bfhtV Qt©L��

• ��jtifahG g*-f6v) gh³a�l® ÀtfiV ®X¥¼t- Ff�jjh)��

• btë¥¼Z Qk‰gX¥ig ´l 

r‰: P�fkhf t8� tiX 

f¤�ia gajgL¤� gtV¤�š 

Pfy¥gL¤j���

• �Z) P¥g)�ia ��� 

k­QHX� ´£L´L§ft Pit 

rçahtj‰fhf�

• �Z) Fy®�j bkj F¥¼ fh�j� 

bfh©L Qjk¤- Qk‰g)�ia 

¯8-thvf Qt©L��

• g*-gh®v)� g)�ia 5‰¿�tV 

g)�fëš Qrjkilahk³8vf 

[8 �iræš k£L� Á¿- 

Qjkvf���

g*jil�jij �8gvf§fë<� rçbrkayh�
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bgh¤jšfŸ mšyJ JisfŸ

• bgh¤jšfiV �X©L gvf§fë³8�-� P4fyh� Pšy- P4f¥glhk<� 

Qghfyh��

• ;rbth8 Qtiyv)� �X©L brk.iZft Qjit¥gL�jZG�

• �jj£L k‰:� Qk<iZft Pik¤- Pj‰) �jG®� bkš³a .¿�v) gajgL¤�a 

PQj .iZia �§)� brašgL¤j Qt©L��

bgh¤jšfiV btë¥¼Zkhf �8�- rçgh®¤jš

)+hk

jh§) 

glif

jh§) 

glif

tiVa

f��

[ç¸Gš gl) f£LkhG¤�š 

gajgL¤�aPQj Qk<iZfiV 

.R�jtiX gajgL¤j��� 

ghk-©LfiV .j: Pšy- 

Hhj) PLv)fVhf 5‰¿ it¤jš

.£L gyif

btë¥¼Z g)�ia .*t-khf 5¤j� braa Qt©L�

.j.iGæš r-X tR´š g*jilahj Qk<iZfiV 

bt£R YLvf Qt©L��

jL¥ghj

.l¥g£l-



2 9ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

r£l« k‰W« ru§fë‹ gGJ

g)�fVhf �ç¤- gh®¥gjj By� �i+¥gl�j 

):v) bt£L¤ Qjh‰Z¤�<tV r£l§fëš 

9‰gL� g*-ft k‰:� PjiG rçbrk�� 

.iZft f©l¿a¥gL�jZG�

1 . btë¥¼Z Qjh³š 9‰gL� .¿� 

&L8´ Qk<iZæiG gh�v�Z-� 

�jj´iVthf� r£l§fë³8�- 

Qk<iZ �ç�- t8�jZG�

2 . g*-gh®vf ga'tVjhf �8vf� 

kXwr£l¤ij bt£R Pf‰Z Qt©L��

3 . PL¤-� Qk‰7¿agR 7£Rj 

Qk<iZfiVfiV rçbrka 

Qt©L��

4 . Qrjkil�j r£l� f£lakhf 

j£ilahf�� k‰:� gh³a�l® 

bk8) 5©]h�¼¤À6lj 

�i]vf¥g£L Qk<� [8 0X 

PV�v)t .R��8vf Qt©L��

r£l¤�j PiG¤- Qk<iZf6� ��� ��¨²  
k‰:� -©LfVhf bt¥g£gg£l Hhçi+ ghkft 

-­ bHr� By� ÁZ¥ghf bHka¥gL�jZG�

t³ikia P�fçvf r£l¤�j Qk‰¼Z¤�y [QX 

�iræš �i+fiVw Qr®vf���

g)�fiV 

gh®itælš

gvfth£L gh®it
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cjhuz«: bghJthf f£lik¥ò ÏiH¥glFfis rçgh®¡F« brŒKiw goãiyfŸ

goãiy: 1 nrj¤Â‹ kÂ¥ÕL

• ��j gl¤�š� Hh£L ´irgl�j br§)¤- �j gyif Ft6v)tQV bgh§� 

.¿�-tV- Yjgij fh£L�Z-�

• �¥gR �8v)�Qgh-� ´çršfiV rçbrka .a‰Á Qk‰bfhtV¥g£l-� �8¥�'� bk8) 

5©]h�¼¤Àt k‰:� 7sk ½wir bfh©L f£lik¥¼ Qrj¤�iG rç brka �ayyh��



3 1ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

goãiy 2: nk‰gFÂæid jah® brŒjš

• �i+¥gj‰) .j� Y©b]k k‰:� 

Á³fhj QghjZ PiG¤- tifahG 

khÁiG�� fiX¥ghj Bykhf HjZhf 

f*´ ÀkikgL¤j Qt©L�� ��� H�g® 

F¥¼ fh�j� Qjk¥gj‰) Ff�jjh)��

• �§Qf fh£l¥g£LtV FjhX]¤�š� 

Bl¥glhj 0+khG Qk<iZ �çjiy 

�i+¤- itvf¥g£LtV-� 

• [8 jXkhG g*- gh®¤jij F:�gL¤j� 

.j³š g*jil�j Qk<iZfiV 

.*t-khf Pf‰¿ �8vf Qt©L��
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goãiy 3: gGJgh®¡F« bghU£fis nj®ªbjL¤jš

• �i+¤j �Z)� g*jil�j g)� bgh-thf k�¥�£lij´l 

bgçjhf �8¥gij fh]yh��

• YL¤-vfh£lhf� ��j gl�j br§)¤- �j gyifæj 7sk 

½wÁš Á¿a ´çršft fh]¥gL�jZG� �it [8 gvf¤�š 

k£LQk fh]¥gL�Z-� 0Ghš �i+¤j �j¼ gh®v)�Qgh- 

�8 gvf§fë<� Qk<iZæš �V� �8¥g- ¼y¥gL�Z-�

• Qrj¤�j jjikia bgh:¤-� Qrj¤ij rçbrka QjitahG 

bgh8£ft Qj®� brka¥gL�jZG

ÃÁ‹ tiffŸ ju« gçÓyidfŸ

ghèa°l® ÃÁ‹ Qt�¥bgh8t �i]¥¼ k‰:� 

)iZ�j [£L¤ jjik

®iyahG gl) f£LkhG bgh8t� Qk<� 

)iZ�j ´iy

éidby°l® ÃÁ‹ Qt�¥bgh8t �i]¥¼ §® 

&L8tij j´®v)�

7sk ½w5fëš  s PLv�š [‰iZ btë¥¼Z 

jL¥¼ PLvfhf¥ gajgL¤j¥gL�Z-

vgh¡ì ÃÁ‹ P�f �i]¥¼ t³ik k‰:� P�f 

[£L� jjik

P�f braš�Zj gajghLft

PtXr g*-gh®¥¼f6v) ÁZ�j-� 0Ghš 

�it ´iy Fa®�j-

Ywrçvif� f£lik¥¼ g*-f6v) Qtfkhf rçbrk�� YQghvÁia gajgL¤-tij j´®vf��� [8 Hšy 

gir �i]¥¼ bgZ 5¤jkhf�� k‰:� jahçv)� �i]¥�j Qk‰g)�ft ¯f .v�a��

f£lik¥Ãid rçgh®¡f ga‹gL« ÃÁ‹fis nj®Î brŒjš



3 3ÏiH¥glFfis (FRP) j£gbt¥g k©ly§fëš rçgh®¤jš g‰¿a gæ‰Á ifbaL

f£lik¥Ãåš gGJgh®¥gj‰fhf ehçiHæid 

nj®ªbjL¤jš

• jXkhG f£LkhG� k‰:� Pl®¤�æiG 

bgh8¤- Hhçi+ ghæiG Qj®�bjLvf 

Qt©L��

• Yil)iZ�j ghkfiV gajgL¤-tjhš 

�it Qk‰gX¥�š Hšy bjhl®ig 

F8thv�Z-�

• jXkhG Prš jRkGhf F8thv)t- [8 

Hšy braš.iZah)��

• Qk<iZfiV P�fkhf bgh8¤-tjhš� 

�it gl�š P*¤j¤ij�� k‰:� Pjj 

f£lik¥�š gy�G¤ij�� F©lhv)��

• YghvÁ �Á°j P�f gir jjikvfhf 

gl)fiV g*-gh®vf PRvfR 

gajgL¤j¥gL�Z-�
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goãiy 4:  nk‰gu¥ig jah® brŒjš

v¢rç¡if: f£lik¥òfS¡F R©zh«ò 

bkUFfis ga‹gL¤j TlhJ.

• ¼�jhf k]‰ ½r¥g£l g)�fiV 

fiX¥ghiG bfh©L 5¤j� brkav7lh-�

• fiX¥ghiG bfh©L 5¤j� brkt- 

PtÁa� YjZhš� ÀkikahG bkš³a 

F¥¼ fh�j� bfh©L Qjk¤jj‰) �Z) 

f*´ 5¤j� brk- FyX itvf Qt©L��

• ��j gl¤�š� Qk<iZft .*ikahf 

bgh8¤j¥g£L k‰:� Pjj 

Qk‰¥g)�fiV �i+¤- -4v) Pšy- 

�Á:ft �šyhjth: brka¥g£LtVij 

fh]yh��

K¡»akhdit

Qk<iZfëš §çj PVit gh®vf 

Qt©L�!

P�f¥gRahG §® Qk<iZfëš �8�jhš 

Pit gh�¥ig Y‰gL¤-�
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goãiy 5: ó¢R

• gl) gV¥gV¥ghf fh£Áaëvf� [8 7sk ½wÁiG PR¤- Pjj¨- 

k]‰½Á FyX it¤- �i+¤- �jG® bk87£lš brktjj By� 

gVgV¥ghvfyh��

• P<¯°a gyf­ r£l¤ij gajgL¤-tjj By� �iÁ°j 

YilæiG gXtyhf jh§)�� �- [8 Hšy brk.iZah)��

• ��j gl� g*-rçgh®¤- .R�jij fh£L�Z-�

gGJgh®¤jJ Úo¡f nt©L« v‹whš vªj FW¡F têfisÍ« ga‹gL¤j¡ TlhJ!
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9. nrj¤Âid jé®¤jš

F§ft gl�iG gh-fh¥¼ �šyhkš f‰ft ®iZ�j 

fiXæš �*vfv 7lh-�

kX F8iVfiV it¤- �*¥gj‰) g�yhf PV C   
)+hkfiV it¤- �*vfyh��
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• gl)¤jV gvfw5t® Qkš´ë�¼ �g u n  w a l e � Qrj¤ij j´®vf FRP Pšy- 

PV C  )+hkfiV 7Ljyhf bgh8¤jyh�

• gh-fh¥¼ gL¤j¥g£l gvfw5t® Qkš´ë�¼� gl�š tiyfiV 

br<¤-tj‰)� ¨©L� �*¥gj‰)� gajgL�Z-�
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�Q+ fh£Rath:� 9Zh �ke e l � g£ilahG- tiV¤- j°ahf �ç¤-bjLvf¥gL�Z-�

Ya) �8�¼ ��2š� f��ahG- Yë�š Qrjkilah-� 0ifahš �it 9Zh brktj‰) Ff�j-
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-iZ.f¤�š P�f gl)ft ®‰¥gjGhš 9‰gL� FXhk�fiV j´®vf gl�iG 5‰¿<� PX]hf �8vf 

gi+a ila®fiV gajgL¤jyh�
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10. bjhê‰rh®ªj Rfhjhu« k‰W« ghJfh¥ò

• �i+¥bgh8£f6lj Qtiygh®v)�Qgh- gh-fh¥¼lj Qtiygh®vf Qt©L�� Qt� bgh8£fVhš 

f©ft gh�vfyh� Pšy- f©b]çwrš 9‰glyh�� fiXršft ¯f�� 0g¤jhGit� fh‰¿j 

Bykhf�� f©fiV gh�vf tšy-�

• Y¥Qgh-� 5thrv f8´ k‰:� .fv ftr� P­�-bfh©L Qtiygh®vf Qt©L�� YbGjZhš� 

FRP Qtiyfëš Á: -ftft Pšy- Qjkv)� Qgh- 9‰gL� ÀÁft gh�¥ig 9‰gL¤-��

• if�iZfiV gajgL¤-tjj By� Qjhš r�k�j¥g£l �XwÁiGft tXhkš j´®vfyh��

• P�f r¥j� Y*¥gv7Ra f8´ft gajgL¤j¥gL�Qgh- H�khš Qf£f .Rah-� Qk<� �it H� 

fh-fiV gh�v)�� YGQt� fh-fiV gh-fhv)� ftr§fiV P­�- bfh©L Qtiy gh®vf���

• gh-fh¥¼ ftr§fiV P­tjj By� H� r8k¤ij fh¤-v bfhtVyh��

DO NOT 
TOUCH WEAR GLOVESHARMFUL FUMES

FLAMMABLE 
MATERIAL

CORROSIVE 
MATERIAL

f©]hR [³ ftr� .f ftr� if�iZ 5thrvf8´
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• gl) Qtiy gh®v)� g£liZft 5¤jkhf�� k‰:� 

Àkikahf�� �8vf Qt©L�� �it� Qtiyah£fëj 

Flš 0QXhv�a¤ij fhv)�.
• Qjita‰Z bgh8£ft� ÀÁ� k© k‰:� �jX fµ� 

bgh8£fiV FlGRahf P¥¼Z¥gL¤j Qt©L�

• Qtiygh®v)� �lkhG- ¼if k‰:� khÁj¿ 

Àkikahf �8¤jš Qt©L��

• Prth: �8vifæš� Qtiy gh®vf Y�jbth8 

fRG.� �8vfh-

• �blçQG ¼if YilahG- fh‰iZ´l P�f�� YGQt 

)iZ�j fh‰QZh£l� �8v)�Qgh- ��j ¼ifft 

btëQa P'¥g¥gL�jZG�
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11. R‰W¢Nœãiy Ãu¢ÁidfŸ

• f©]hRæi+ft [8 k£fhj bgh8Vh)�.
• fiX¥ghj k‰:� �jX bgh8£ft PiG¤-� ¢ik 

´iV´vfv7Ra Qt� bgh8£fVh)��

• Qr®¤- itvf¥g£l f©]hR �i+fiV btëQa 

QghLtj‰).j ftGkhf �8vf Qt©L��

• f©]hRæi+ fµ� bgh8£fiV k©4v)t ¼ijvf 

Qt©L�� Pšy- FtT® Pik¥�l� bfhL¤- fµ� 

P¥¼Z¥gL¤j Qt©L�.

v¢rç¡if: 

xUnghJ« v¡fhuz« bfh©L f©zhoæiH bghU£fis vç¡f TlhJ. m¥go 

vç¤jhš mjdhš btë¥gL« òif äfÎ« Mg¤jhdJ.

nrfç¤J it¡f¥g£l ÏiH fêÎfis ftdkhf ifahs nt©L«. Vbd‹whš Ïit 

vëÂš Ô¥g‰w¡ ToaJ.
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Ïiiz¥ò 1 - ifnj®ªj ÏiH¥glF ntiyah£fŸ 

g‰¿a jftšfŸ

brk.iZ g*-ft k‰:� rçgh®¤jš

58§)jš k‰:� gly �V� 0�ait ½w5fëš 9‰gL�� �t‰¿‰) 

fhX]�:  

• Qgh-khG PV� �i]¥¼jjik ½w5fëš �šyhj-;
• ½w5 ¯f�� bkš³ajhf PR¤jš;  k‰:�

• fhktj‰) .j PL¤j ½wÁiG PtrXkhf ½5jš.

ÏiH tçiræ‹ éisÎ:

• ½w5 bkš³ajhf �8v)�;  k‰:�

• P�f¥gRahG bt¥g®iy� fhX]� .‰¿<khf &Z 

itvf¥gLt�šiy.  
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E©zsÎ éçršfŸ Ã‹tUgdt‰whš V‰gL»wJ:

• ½w5 ¯f�� f£Rahf �8¥gjGhš;
• Qk<iZfëj �jg)�æ³8�- 9‰gL� ´iV�ft;  

k‰:�

• ´çršft bgçjh� �i]¥¼ g)�f6v) gX�jš�  

Ú® bgh§Fjš v‰gL¤J« fhuâfŸ:

• FRP Qk<iZfëš �8v)� �X¥gj� k‰:� §®¤-ëft 

�j‰) fhX]�;  k‰:�

• ½w5 PR¤- .R�j-� ´iX´š §® gLtjh<� Y‰gL��
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nrj§fŸ

• 7Lfëš 9‰gL� Qrj§ft bg8�gh<� ´g¤-fQV 

fhX]�.
• Á¿a ´çrš Pšy- �V�ft Yjht- 7¿a .iG�ila 

bgh8£fVhš 9‰gL��

• gl) [jQZhL [j: Qkh�vbfhtt�Ghš bgh¤jš 

Pšy- ´çršft gl) 7Lfëš 9‰glyh��                                                                                                                                         
     

(©­a ´çršft k‰:� btR¥¼ft.

FXhk´Ghš �V�ft bgçaV´š 9‰g£LtV-�
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Ïiz¥ò 2 - nkY« étu§fŸ Ïªj Ïiz¥òfŸ bfhL¡f¥g£LŸsd

A n m a r kr u d ,  T .  2 0 0 9 .  Fishing boat construction: 4. Building an undecked fibreglass reinforced plastic boat. FA O  
Fi sh e r i e s a n d  A q u a cu l t u r e  T e ch n i ca l  Pa p e r .  N o .  5 0 7 .  Ro m e ,  FA O .  2 0 0 9 .  7 0 p .  (a va i l a b l e  i n  E n g l i sh ,  Fr e n ch  a n d  
S p a n i sh  l a n g u a g e s a t :  h t t p s: / / w w w . f a o . o r g / p u b l i ca t i o n s/ ca r d / e n / c/ 6 e 3 8 a 2 e 5 - b 9 5 3 - 5 2 4 3 - a 7 9 c- b 3 d e 1 4 9 4 b 2 4 d / ) 

C o a ckl e y ,  N .  1 9 9 1 .  Fishing boat construction: 2. Building a fiberglass fishing boat. FA O  Fi sh e r i e s T e ch n i ca l  Pa p e r  
3 2 1 .  Ro m e .  FA O .  8 4  p p .  (a va i l a b l e  a t  h t t p s: / / w w w . f a o . o r g / 3 / t 0 5 3 0 e / T 0 5 3 0 E . p d f )

FA O / I L O / I M O .  2 0 1 2 .  Safety Recommendations for Decked Fishing Vessels of Less than 12 metres in Length and 
Undecked Fishing Vessels. Ro m e ,  FA O .  2 5 4  p p  (a va i l a b l e  i n  1 0  l a n g u a g e s a t  h t t p s: / / w w w . f a o . o r g / d o cu m e n t s/ ca r d /
e n / c/ 3 d 7 8 1 7 7 f - b f e b - 5 5 6 6 - a e 9 7 - a 4 cb 5 5 9 8 4 b 4 f / ) 

G u l b r a n d se n ,  O .  2 0 0 4 .  Fishing boat designs: 2. V-bottom boats of planked and plywood construction .  FA O  
Fi sh e r i e s T e ch n i ca l  p a p e r  1 3 4  r e v . 2 .  Ro m e .  FA O .  6 4  p p .   (a va i l a b l e  a t :  h t t p s: / / w w w . f a o . o r g / 3 / y5 6 4 9 e / y5 6 4 9 e 0 0 .
h t m )
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Ïªj gæ‰Á ifbalhdJ, bt¥g k©ly§fëYŸs ÏiH¥glFfë‹ 

gGJfis Ûdt®fŸ jhkhfnt rçgh®¤J bfhŸS« tifæš nk«gl 

nt©L« v‹gnjahF«. rçahd guhkç¥ò k‰W« rçbrŒjš M»ait gl»‹ 

ãiy¥ò¤ j‹ikia T£l tšyJ. mid¤J tifahd ÏiH¥glFfS« 

éiuæš mšyJ Áy fhy« fê¤J gGjila¡TL«. m›thW v‰gL« Á¿a 

gGJfis vëjhf Ïªj ifnail it¤J rçbrŒJ bfhŸsyh«.

nkY«, Ïªj gæ‰Á ifbalhdJ v›thW gGJfis f©l¿ªJ mt‰¿‹ 

tif¡nf‰g bghU£fŸ k‰W« fUéfis nj®ÎbrŒtJ v‹gij bjëthf 

és¡F»‹wJ. x›bthU goãiyahf és¡f§fŸ më¤J gl»‹ gGJfis 

rçgh®¡f cjÎ»wJ. gl»š gGJfŸ V‰glhkš fh¤J¡bfhŸsÎ« Ïit 

têtif brŒ»wJ.




